The cultivated watermelon is classified as Citrullus lanatus (Thunb.) Matsum. & Nakai var. lanatus. The genetics of watermelon have been widely studied, and several genes have been characterized (Cucurbit Gene List Committee 1979 Henderson 1991 Henderson , 1992 Rhodes and Dane 1999) . Many genes controlling seed characters in this crop have been identified and their segregation patterns studied (Abd el Hafez et al. 1981; Kanda 1951; Kang et al. 2000; Poole et al. 1941; Porter 1937; Sharma and Choudhury 1982; Tanaka et al. 1995; Zhang 1996; Zhen Qing and Jin Hua 1995) .
Some watermelon accessions in the U.S. Department of Agriculture-Agricultural Research Service (USDA-ARS) germplasm collection show a particular phenotype usually described by breeders as egusi seed type. The classification of these accessions has been confusing because there are literature references to the egusi type as belonging to either Colocynthis citrullus or to C. lanatus (Maynard 2001) . Typically C. citrullus has been confused with Citrullus colocynthis, and as a result the egusi watermelon has sometimes been considered a common name for C. colocynthis (Maynard 2001) . However, it is important to distinguish C. lanatus [¼ C. citrullus L.] having the egusi phenotype from C. colocynthis Schrad., a different Citrullus species (commonly called colocynth), which grows wild in warm and arid areas of Africa and Asia (Oyolu 1977b) . The egusi watermelon is commonly known in Nigeria and the Congo as wild watermelon, egusi melon, or ibara.
The egusi watermelon is widely cultivated in Nigeria (Anuebunwa 2000; Otten 1989, 1991; Jolaoso et al. 1996) , where the protein-and carbohydrate-rich seeds are used as a regular part of the diet. The egusi watermelon fruit is not edible because of its bitter, hard, white flesh, and the seeds are often called kernels (Oyolu 1977b) .
The origin of the egusi phenotype is uncertain and the developmental genetics of this seed phenotype are unknown. Its seeds are coated by an adherent layer of tissue that may be the remnants of nucellar tissues. The tissues are visible only after the second to third week of seed development ( Figure  1A ) and can be removed at maturity for commercial use of the seeds ( Figure 1B ). Egusi seeds have been classified into different types according to the thickness of the seed coat and the flatness of the edges. They have also been divided into three groups based on oil extraction characteristics (Oyolu 1977a) . The seeds usually have a white or cream color and can be of different sizes (Oyolu 1977b) . The objective of this study was to determine the inheritance of the egusi seed phenotype in watermelon.
Materials and Methods
In the experiment we used two families developed from two crosses, Charleston Gray 3 PI 560006, and Calhoun Gray 3PI 490383w. PI 490383 is described as segregating for seed type and seed color in the USDA-ARS Germplasm Resources Information Network (GRIN) database, but we used a selection made from that accession that was uniform and homozygous for seed type and color (PI 490383w; entry NCG-529 of the North Carolina Watermelon Gene Mutant Collection, Department of Horticultural Science, North Carolina State University, Raleigh, NC). Both of the adapted parents had the normal seed type, while both of the PI accessions had egusi seed type. The PI accessions, as well as the adapted cultivars, were classified as C. lanatus var. lanatus (USDA-ARS 2002). We used Charleston Gray and Calhoun Gray as parents because they have disease resistance and high fruit yield and quality (Wehner 2002) . The two cultivars have been grown extensively and have also been used in the development of many of the commercial cultivars used in the American market.
We developed six generations (P a S 1 , P b S 1 , F 1 , F 2 , BC 1 P a , BC 1 P b ) in the greenhouse of the Department of Horticultural Science (North Carolina State University, Raleigh, NC) and in the greenhouse of the USDA-ARS (Griffin, GA). We could not develop reciprocal crosses because the wild germplasm used as the carrier of the egusi trait did not set fruit when pollinated with pollen from the adapted parent. High levels of sterility were also encountered in the cross Charleston Gray 3 PI 560006, which explains the few individuals tested in some generations of this cross. Seeds of the six generations were planted in rows in the following order: P a S 1 , P b S 1 , F 1 , BC 1 P a , BC 1 P b , F 2 . Rows were thinned to provide an even plant spacing and each plant marked with a numbered stake. One fruit was harvested from each plant separately and cut for evaluation and data collection.
Plants were classified into egusi and normal phenotypes depending on the presence/absence of the egusi fleshy tissues adherent to the seeds. We never observed any intermediate trait that could have made our evaluation uncertain. We discarded data recorded on three fruits (two F 1 and one BC 1 P a individuals in the cross Calhoun Gray 3 PI 490383w in 2002) because they were harvested on plots invaded by branches of segregating F 2 plants in the adjacent row and tracing of the vine was not reliably possible. We did not find any questionable phenotype in the same family in 2003.
We analyzed the data by family and then pooled over families after testing for chi-square homogeneity (Ostle and Malone 1988; Steel et al. 1997) , performing segregation analysis and goodness-of-fit tests with the SAS statistical package (SAS Institute, Cary, NC) and the SASGene 1.2 program (Liu et al. 1997 ).
Results and Discussion
The homogeneity chi-square (with df ¼ 1) for the F 2 and BC 1 P b data was 0.07 and 0.17, respectively. Therefore we analyzed the data pooled over families and the two families as a further source of replication of the experiment.
In the F 1 generation, all fruit in the two crosses had normal seed type, suggesting that the egusi seed type was inherited as a single recessive gene. The pooled F 2 individuals segregated at the ratio 398/144 (normal/egusi): the chisquare was 0.71 (a ¼ 0.05, df ¼ 1), showing that the data were consistent with a 3:1 ratio. The P value for this chisquare also confirmed a good fit of the data to the predicted values (P ¼ .39).
The BC 1 P a individuals (P a being the carrier of the normal seed type) showed only the normal phenotype, confirming the 1:0 expected ratio. The BC 1 P b individuals (P b being the carrier of the egusi seed type) segregated at a ratio 60/49 (normal/egusi) that statistically corresponded to a 1:1 ratio (v 2 (0.05, 1) ¼ 1.11, P ¼ .29). Data by family confirm the same results and are summarized in Table 1 . Our results confirm the hypothesis that egusi seed from PI 490383w and PI 560006, with seeds having a fleshy pericarp, is controlled by a single recessive gene. We propose naming this new gene Egusi seed, with symbol eg, in conformance with gene nomenclature rules for Cucurbitaceae (Cucurbit Gene List Committee 1982) . 
